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Abstract

An ulcer is an open wound that 
remains unhealed even after weeks 
of treatment. These types of wounds 
require a long process of treatment 
due to other underlying health 
problems. Having an unhealing, 
painful and often infected wound 
decreases patients’ life quality 
significantly. The treatment includes 
using wound dressing applied 
by nurses,  to protect the wound 
from infections, collect exudate 
and provide a closed and sterile 
environment. During a treatment, 
which could last  for months, patients 
experience a lot of emotional and 
physical challenges. 

Deva is a design concept proposing 
the use of smart sensors in wound 
care treatment in a way that it 
will improve the communication 
between patients and nurses, 
by providing information and 
guidance. 

The ecosystem consists of a smart 
wound patch that will turn any 
wound dressing today into a “smart” 
one, an electrostimulation therapy 
sock and digital platforms where 
the information will be available. 
By this way information on the 
wound status will be available for 
the patient, their family members or 
caregivers and the nurses.

This project has been developed 
by interviewing nurses and wound 
care professionals  from Turkey, 
Sweden and Denmark. The 
insights reflect the situation and the 
healthcare system in these countries 
and a wound care treatment 
journey might differ in other settings.
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INTRODUCTION





What is a Leg Ulcer?

When a healthy person gets 
a wound, it would most likely be 
healed and disappeared after a 
certain amount of time. However, 
an ulcer is a different type of 
wound as it remains unhealed 
after weeks or months of treatment, 
due to complex health problems.  
 
And a leg ulcer has been 
defined as a wound to the lower 
leg that remains unhealed after 4-6 
weeks. It is a break in the skin of the 
leg, which allows air and bacteria 
to get into the underlying tissue.1

The common causes of 
leg ulcers are associated with 
circulatory disorders (90-95%).2 
Risk factors include smoking and 
lack of physical activity.3 All the 
factors associated with poor blood 
circulation; such as heart disease, 
diabetes, and vascular disease, will 
increase the risk of having an ulcer.
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Numbers#

30% of people develop a leg ulcer before the age of 50.4

More than one million of the patients lose at least a part of their 
leg as a consequence of the complications of diabetes.*

Eventually only 2/3 of the wounds will be healed and 28% may 
result in some form of lower limb amputation.*

60 to 80% of leg ulcers have a venous component as an 
underlying reason.5
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it is important to understand;

A leg ulcer is not a disease, but a symptom of a disorder. 
This is an important point as it explains why topical treatments such as 

wound dressings are often unsuccessful as they fail to 
address the underlying cause. ” 6“

3
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Diabetic Ulcers: For people 
with diabetes, it is a common 
problem to have foot ulcers and 
the most important factors behind 
this are neuropathy, minor foot 
trauma, and peripheral arterial 
disease. It is very important to 
have optimal diabetes control for 
efficient and successful treatment.

Venous Ulcers: A venous leg 
ulcer is an open skin lesion that 
usually occurs on the medial side 
on the lower leg, between the 
ankle and the knee. Venous leg 
ulcers arise from venous valve 
incompetence and calf muscle 
pump insufficiency. Compression 
therapy is seen as a key element 
as it assists venous return from the 
lower limb by exerting external 
pressure and thereby increases 
healing rates and reduces 
recurrence rates after healing.

Arterial Ulcers:  Arterial 
leg ulcers occur when vessel 
narrowing restricts the flow of 
arterial blood from the heart to 
the lower limb. Arterial leg ulcers 
are usually located from ankle 
level down throughout the foot. 
They have a uniform edge 
and are present as a cavity.

Types
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Proper Treatment

Going through a wound 
treatment is a long journey. It 
requires having a multidisciplinary 
approach and long term monitoring 
and it could become a huge burden, 
both for the patients and their 
caregivers. Proper treatment should 
include 3 main steps. It should start 
with treating the underlying issue 
as it is the core reason for having 
an ulcer. For venous ulcers treating 
the main issue means improving 
the venous blood flow back to the 
heart. For arterial ulcers, treatment 
should focus on improving arterial 
blood flow to the leg. And lastly for 
diabetes treatment should focus on 
managing blood sugar levels first.

Holistic approach of the 
treatment means it should include 
more than a dressing, including 
more aspects of being healthy, 
such as good nutrition, sleep, etc. 
It is also essential for doctors and 
nurses to understand the issues from 
the patient’s perspective and shape 
the treatment accordingly.

Lastly proper wound assessment 
includes cleaning the wound, 
removing the dead tissue if it is 
necessary and choosing a proper 
dressing.
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Wound Assessment

Past Medical History
Previous Venous & Arterial Disease

Predisposing Factors
Pain Assessment

Clinical Investigations
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Wound Assessment
rule of thumb

For dry (not infected) wounds, keep them moist. 
For exudate (infected wounds) wounds,  keep them dry.
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Patient Journey

As an ulcer is not a disease 
on its own, it is likely that patients 
already have other symptoms 
before an ulcer occurs. So the 
journey already starts with a lot 
of underlying problems caused 
by the primary disease. Although 
prevention is always the goal, 
neuropathy makes it hard for 
patients to realize the early signs 
of ulcer and act before. It might 
take months or even years for an 
ulcer to heal completely and there 
is more than one factor affecting 
the outcome of the journey. 
Wound care nurses are the ones 
who have the most contact with 
the patient and caregivers, also 
depending on the country and the 
healthcare system. The treatment 
always starts in clinical settings, either 
a hospital or primary healthcare 
center, and continues at home.

Ideally, patients should visit 
these “clinical settings” again, to 
be able to monitor and update 
the treatment. If they are not able 
to visit a hospital or are not able 
to perform other necessities of the 
treatment on their own, a district 
nurse will be attending to help and 
control the process. These district 
or community nurses are available 
in Sweden and Denmark, while 
Sweden has a unique model of 
community nursing among other 
Nordic countries. In Sweden, district 
nurses are responsible for a specific 
geographic area and they have a 
key role in the healthcare system.7
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How does a treatment start?

Visiting Healthcare Center Wound Assessment
For many patients it starts with visiting a 
primary healthcare center when the wound 

has not been healed for a long time.

 Includes checking the size and the location 
of the wound, seeing if it is infected or not, 
checking the general condition of the skin, 
foot and the leg. This is mostly done by 
wound care nurses working at hospitals or 

primary healthcare centers
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Wound Dressings Treatment Plan
A woundcare nurse would clean the 
wound and choose a proper dressing by 
considering overall condition of the patient. 
The nurse should know patient’s medical 
history, medications he/she is using and 

lifestyle.

Ideally by communicating with the other 
doctors and nurses, she would create a 
treatment plan. This plan could be a piece 
of paper or just a verbal explanation. At this 
point they also communicate with the district 
nurses, if the patient is not able to change his 
dressings or perform other necessary steps 

of the treatment.
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Life Style Changes Managing Primary Disease
As the treatment starts the patient needs to 
adapt her/his life style to be more healthy 
in general, and understand the big picture 
which would include nutrition, sleep and 

exercise.

At the same time, they should manage the 
primary disease, like diabetes or venous 

problems.
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How does a treatment end?

Monitoring & Updating Healed!
With regular check-ups, healthcare providers 
can see the changes of the wound and 
update the treatment plan accordingly. This 
planning should include a multidisciplinary 
team including wound care nurses, medical 

doctors and district nurses.

And one day, hopefully the wound will be 
healed and the treatment will end.
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Patient: 87-year old male 
living at home with some restriction 
on mobility. 

Wound Assment: Recurring 
venous leg ulcer after a fracture 
of the left lower leg. Size of the 
wound: length 145 mm, width 65 
mm, depth 4 mm.

Day 2: Debridement** was 
carried out and rinsing solution 
was used to clean the wound. 
Maceration*** of the wound 
edge and periwound skin was 
present.

Day 14: The wound was 
clean, maceration of the wound 
edge and periwound skin had 
improved significantly. Moderate 
levels of exudate was observed 
and the dressing was changed 
every 2 days.

After 90 days the wound was 
completely healed.

** debridement: The removal of damaged tissue or foreign objects from a wound.

*** maceration: Softening and breaking down of skin resulting from prolonged exposure to moisture

Case Example #1
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Case Example #2
Patient: 79-year old female 
with an infected wound.

Wound Assment: Infected 
wound on the left lower leg after 
trauma. Size of the wound: length 
50 mm, width 40 mm, depth 9 
mm.

Day 2: After surgical 
debridement and antiseptic 
wound irrigation, a wound 
dressing with silver was applied 
and changed every 2 days for 12 
days.

Day 40: Dressing change was 
performed every 4 days. There 
were no signs of maceration of 
the wound edge or periwound 
skin.

On the day 118 the wound 
was completely healed.
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RESEARCH



28



29

Research Activities
Interviews

Turkey:
General Surgeon 

Emergency Room Nurse
Emergency Room Doctor

Plastic Surgeon
Cardiovascular Surgeon
Wound Care Nurses (2)

Diabetes Nurse

Shadowing Wound Care Nurse
Yurdagul Gurbuz

Medikal Park Hospital
Ankara, Turkey

Henrik Flodin
Journey Mapping & Interview

Sweden:
General Surgeon 

Emergency Room Nurse
Emergency Room Doctor

Plastic Surgeon
Cardiovascular Surgeon
Wound Care Nurses (2)

Diabetes Nurse
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I have started my research 
activities by talking to medical 
doctors and surgeons at 2 different 
private hospitals in Ankara, Turkey. 
I have talked to Emergency 
Room doctors and nurses, who 
might see a wound at ER when it 
is already  in severe conditions. 
I have interviewed a general 
surgeon, a cardiovascular surgeon, 
and a plastic surgeon. They are the 
ones controlling primary disease 
and contributing to the wound 
treatment with wound care nurses. 
Their take on wound management 
is making decisions, controlling 
the big picture and performing 
surgeries when it is necessary 
(like amputation or debridement). 

Wound care nurses are 
responsible for the wound treatment 
of every patient who stays at the 
hospital. They monitor and intervene 
in wounds, working with other nurses 
and doctors when it is necessary. 

I have talked to 2 different 
wound care nurses in Ankara and 
shadowed one of them from the 
morning when she started visiting 
all the patients, until the afternoon. 

What have I learned?
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What have I learned?

His story was about how trust 
and motivation affects the outcome 
of the treatment. I have also talked 
to a geriatrics nurse from Umeå 
University Hospital, and Elisabeth 
Lindahl, who is a registered 
nursing teacher, educating district 
nurses. She gave me insights 
about what are the current 
challenges for district nurses today.

The day starts with visiting these 
patients, communicating about the 
current situation with them or their 
caregivers. She might also see 
patients at the ER if they call for help 
or ask for her opinion. She had 17 
patients to check, including ICU. 
She visits them once every day, she 
mentioned that it is hardly enough 
time in one day to assist all the 
patients. It is also her responsibility 
to communicate with patients 
about purchasing wound care 
products since they are not covered 
by the healthcare insurance.
I continued my research activities in 
Sweden, starting with an interview 
with Henrik Flodin, who had edema 
related ulcers for 4,5 years. He had 
an interesting story to share since 
he didn’t want to use any medical 
solution and refused going to 
hospitals and healed the wounds 
by only using natural remedies. 
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“
“
“
“

It can be difficult for district nurses to be confident when they make decisions, 
especially when they are alone in someone else’s house, as a guest, and they don’t have anyone 

else to discuss with.
Elisabeth Lindahl

EWMA Council Member, MSc and PhD in Nursing, Registered 
Nursing Teacher

She (his therapist) explained me everything so that I understood why and how. It was not 
like do that do this only, it was really clear and it made me trust.

Henrik Flodin, 41
Umeå, Sweden

Patients and caregivers should first understand that the whole treatment requires time and 
patience. They want to hear that the wound will be healed and they want to trust.

Yurdagul Gurbuz
Wound Care Nurse

Medikal Park Hospital, Ankara Turkey

The pedagogical part of nursing is extremely important. 
Nurses should educate patients, motivate them and communicate about the necessities of the 

treatment without scaring them" 
Elisabeth Lindahl

EWMA Council Member, MSc and PhD in Nursing, Registered 
Nursing Teacher
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Insights

After talking to people who have 
different perspectives and pain 
points in a wound care journey, 
I identified my main insights and 
categorized them in 4 layers, starting 
from clinical and zooming out to 
practical personal and contextual.

Clinical: Neuropathy makes it 
hard for patients to realize the 
wounds and prevent them at an 
early stage. In relation with this, 
interventions are often late and 
treatments start when the wound 
has already occurred or even 
infected. Having not only an ulcer 
but many other underlying issues 
makes it hard for these wounds to 
heal in a short term. It is also very 
case dependent for each patient 
and treatment often requires 
a multidisciplinary approach.

Practical: Patients often need 
to live with wound dressings and 
especially with exudating wounds, 
it might be challenging to continue 
their daily routines while having 
these dressings on. Wearing 
compression socks might also cause 
pain and limit the daily activities. 
In addition, to prevent infections, 
wound dressings shouldn’t be 
opened or changed frequently.
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Insights

Personal: For patients, it is hard 
to accept the treatment and adapt. 
Compliance to treatment is one 
of the most important factors and 
it affects the whole process of 
healing. For many patients, this long 
treatment is almost like being on a 
diet, often even worse since they 
need to combat a lot of different 
health problems and issues. It is 
hard to see any improvement on a 
daily basis even though the wound 
is healing. There is no feedback 
to motivate or inform them, unless 
they see a healthcare professional. 
Financial status of the patient also 
determines the success of the 
treatment, as the long process 
requires purchasing wound care 
products constantly. And lastly 
social isolation makes patients 
lose hope and become more 
depressed, when they are already 
going through a tough journey.

Contextual:  Lack of collaboration 
is one of the most important 
problems when looking at the big 
picture. This lack of collaboration 
means both healthcare providers 
and patients (and their caregivers) 
are not working or communicating 
enough in order to have an efficient 
treatment. For nurses they are often 
making decisions alone without 
being able to discuss with others, 
so every time a new nurse sees 
the wound a new treatment starts. 
This  can lead to a failure or a 
longer healing process. Finance is 
again another problem not only for 
patients but also for the governments 
and insurance companies. And 
if we zoom out even more, the 
whole treatment requires using 
disposal products, creating a lot 
of waste during the treatment.
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Roles & Personas

"Seeing the Big Picture": The 
person who sees the overall health 
of the patient, not only the ulcer 
but also underlying issues. This role 
belongs to healthcare professionals, 
mainly MDs and nurses. It 
should be their responsibility to 
create a long term plan for the 
treatment, monitor and update.

“Hands On Treatment”: 
The nurse (or nurses) who has 
contact with the wounds the most. 
Their responsibility is to assess 
and take action. They need to 
see, touch and understand the 
wound condition; clean it, remove 
the dead tissues on the wound 
and cover. This might happen in 
different settings, such as hospital 
rooms, ER, primary healthcare 
centers, wound clinics, elderly care 
facilities and patient’s own homes.

"Support & Help": The person 
who is supporting the patient 
during the process, this support 
might be practical, emotional 
or both. This might be a district 
nurse, a wound care nurse, family 
members like grandkids or even 
the patient himself / herself. He or 
she might help with the wound care 
interventions (such as cleaning 
or changing the dressing) or just 
basic daily activities, depending 
on the abilities of the patient. 
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Ingrid, 65
Lives alone in Malmö, Sweden

Has venous leg ulcer for a month now



39

Understanding 
why & how

What is 
the wound 
situation, what 
will happen

Emotional, 
practical and 
sometimes 
financial 
support to go 
through this 

Trust in the 
treatment 
plan, 
products, 
people and 
possibility of 
healing.

To be able 
to adapt and 
follow the 
treatment

It is long and 
challenging, 
without getting 
a lot of 
positive things 
back

There is no 
constant 
feedback of 
the actions 
and pains 
they’re going 
through, trust 
is important 
and needed 
to go on.

confused

hopeless

alone 

Communicate 
and explain 
better

Making this 
clear, showing 
improvement 
and mentor

Visualize and 
Explain

Support 

Building Trust

Needs What Why How Feeling

Patient
Personas
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Anna, 29
Lives and works in Malmö, Sweden as a district nurse

She has 8 patients to visit

“I am the main caregiver.”
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Needs What Why How Feeling

Education & 
Training

Easy to access 
education 
on wound 
assessment

Getting 
advice and 
mentoring 
from a wound 
care specialist

With other 
nurses, GPs, 
or district 
nurses

To feel 
less alone 
and more 
confident

To make 
proper 
decisions 
when they are 
alone

To have an 
efficient and 
consistent 
treatment 
when a 
handover of 
care happens

unconfident

unsure

alone & lost

Providing easy 
to access 
education
(micro learning)

Creating a 
medium to 
access a 
specialist or 
database

Documentation, 
organization 
and planning

Consulting

Communication

District Nurse
Personas
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Day 15

Confused 
& Demotivated

:(

District Nurse:
updating the visiting 

schedule
reconsidering the 

products used

Wound got bigger 
and worse

1st Home Visit

“How is your eating? 
Were you able to do 

some exercises?”

Being honest & 
sensitive without 
demotivating her

Day 6

After seeing a wound care 
nurse, she gets the first 

dressing on.

Worried, yet having the 
treatment started now 

creates a relief

District Nurse:
organizing their schedule
finding the right dressing

getting patient’s 
information

(address, code etc.)

Living with the 
dressing: showering, 
finding clothes & 

shoes etc.

She doesn’t see 
the wound but the 

dressing.

Day 1

Now the wound is visible and 
not healed after a week.
She decides to visit the 

health 
care center.

Feeling 
Contaminated 
and Worried  :(

Wound Care Nurse:
getting the right products

ordering equipment
organizing schedules

“ I will be visiting you 
2 times a week for 

the next month.”

Getting to know 
the person

Communication 
problems
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Healed :)Day 20

Confused & 
Depressed

:(

District Nurse:
talking to a dietitian 

to get advice

Getting the 
dressing changed

Pain gets worse

“Should I do something?”

Dressing started to 
leak and looks 

worse :(

Looks infected, 
dressing is leaking 

4th Home Visit

District Nurse:
trying to contact a wound 

specialist or a 
colleague to get advice

“Okay it looks infected 
so you need some extra 

medicine”

Frustrated 
:(

Ability to tolerate 
the whole treatment 

goes down

Day 28 Day 50

The wound is 
healing 

Happy!
:)

“Now it looks 
a lot better!”

District Nurse:
updating the visiting

 schedule & treatment

Not wearing 
compression socks

10th Home Visit

Day 35

Hopeful! 
:)

District Nurse:
updating the visiting

 schedule & treatment

Starts to heal

6th Home Visit

Not eating & 
exercising enough

Now she has less 
pain
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Day 15

Wound got bigger 
and worse

1st Home Visit

Day 6

After seeing a wound care 
nurse, she gets the first 

dressing on.

Day 1

Now the wound is visible and 
not healed after a week.
She decides to visit the 

health 
care center.
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Confused 
& Demotivated

:(

Worried, yet having the 
treatment started now 

creates a relief

Feeling 
Contaminated 
and Worried  :(
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Healed :)Day 20

Getting the 
dressing changed

Looks infected, 
dressing is leaking 

4th Home Visit

Day 28 Day 50

The wound is 
healing 

10th Home Visit

Day 35

Starts to heal

6th Home Visit

Happy!
:)

Hopeful! 
:)

Frustrated 
:(

Confused & 
Depressed

:(

Confused 
& Demotivated

:(
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#1
Patients and caregivers should first understand that the whole treatment requires time and 

patience. They want to hear that the wound will be healed and they want to trust.

Yurdagul Gurbuz
Wound Care Nurse

Medikal Park Hospital, Ankara Turkey

#2
It can be difficult for district nurses to be confident when they make decisions, 

especially when they are alone in someone else’s house, as a guest, and they don’t have anyone 
else to discuss with.

Elisabeth Lindahl
EWMA Council Member, MSc and PhD in Nursing, Registered Nursing Teacher

Umeå, Sweden

Key Insights

from patients' perspective

from nurses' perspective
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Problem Definition

She feels depressed 
and hopeless

The loop of 
unhealed wounds

She doesn't use the compression 
socks because they are even more 

painful.

She doesn't contact her nurse 
when the wound is itchy and red, 

and it gets infected.

She doesn't follow the diet her 
nurse gave a few days ago.

The wound gets bigger 
and more painful
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Treat & Do it 
Faster

Nudge But Don't 
Scare

By improving the blood circulation, helping 
patients manage other diseases and 
creating an efficient & consistent treatment 

plan.

By informing patients and caregivers, 
showing them the impact of our actions and 
decisions.This could be done by visualizing 
the future, but again not to scare but nudge.

How might we improve the life quality of patients 
throughout the journey of healing leg ulcers?

Opportunities
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How might we improve the life quality of patients 
throughout the journey of healing leg ulcers?

Improve 
Collaboration

Support &
 Motivate 

As emotional wellbeing is as important as 
physical health, it is important to support 
patients and help them stay motivated. 
This would build trust and improve their 

compliance to the treatment.

By improving the communication among 
different stakeholders of the wound care 
journey, defining clear roles and sharing the 

knowledge.

Opportunities
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simple advanced

prevention

treatment

Compression Socks

Podimetrics Mat

Wound Dressings with Ibufen

Wound Dressings with Silver

Negative Pressure TherapyHyperbaric Oxygen Therapy

Smart DressingsElectrostimulation

Siren Socks
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Electrostimulation and 
magnetic field therapy are the ones 
that still need more studies done to 
improve their effect on the wounds.  
It was clear that advanced or 
supporting therapies for ulcer 
treatment are still a developing 
area while the prevention products 
are more available.

After looking into what is 
available on the market, I have 
found several products available 
for consumers to prevent leg ulcers 
by sensing and monitoring different 
parameters. Siren Socks were one of 
them as they track foot temperature 
and send the information to the 
patient's doctor.8 Podimetrics 
is another product, aiming to 
identify heat changes to predict 
and prevent the occurrence of a 
potential ulcer.9 I have also looked 
into what is available in terms of 
advanced therapies for wound 
care. In hospital settings, there are 
several therapies available, such 
as hyperbaric oxygen therapy 
and negative pressure therapy, 
changing from country to country.  

Market
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Coloplast

They also have an online platform 
called “HEAL”. In collaboration 
with EWMA (European Wound 
Management Association), the 
HEAL platform provides online 
training and knowledge for 
healthcare professionals working 
with wound management. Their 
approach is to respect patients’ 
lifestyles and create products that 
would fit these different lifestyles. 
They have a user-centered design 
process, focusing on the patient 
and their needs.

Coloplast is a Danish company 
developing products for people 
living with personal sensitive 
medical conditions. Their products 
aim to make life easier for these 
patients, helping them to live with 
these conditions without limiting their 
daily life activities. Their product 
range mainly includes continence, 
ostomy, and wound care. They 
provide wound care products used 
from the beginning to end; cleansers, 
lotions, hydrocolloid dressings, silver 
dressings, etc. 

Products:

Biatain Silicone
Biatain Ag

Biatain Contact
Biatain Ibu
Biatain Fiber
Comfeel Plus
Comfeel Plus Pressure Relief
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Approach

Healing is a natural process of 
the body, it is a natural feature that 
comes with being a living system. 
And nature often takes its time. 
My aim for this project is to help 
the body to heal while improving 
patients' waiting process. I believe 
one of the most important roles 
here is to make them understand 
why and how to help them see the 
big picture. I want to challenge the 
norm of having an ulcer as it often 
makes patients socially isolated 
and depressed and creates a huge 
burden to live their normal lives for 
months or sometimes even years.

Goals: Improving the life quality of 
the patients. Exploring wearables 
and new technologies which would 
boost wound healing. Supporting 
patients during the treatment and 
help them understand why and how.  
 
Wishes: Achieving a more 
sustainable treatment plan without 
compromising the health and the 
comfort of the patient. Challenging 
and de-stigmatizing the norms 
around having an ulcer. Identifying 
an ideal wound care experience.

As a designer, I want to be 
able to not only create functioning 
products and solutions but also 
understand how design can 
change people's perspectives.
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IDEATION
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#1
HMW Workshop

6 Designers, 2 hours
Coloplast, 05.02.2020

#2
Creating Stories
8 Designers, 45 mins

UID, 05.03.2020

#3
Co-Creation

Charlotte Wilkinson (district nurse), 90 mins
Umeå, 10.03.2020



60

#1
HMW Workshop

6 Designers, 2 hours
Coloplast, 05.02.2020

After 10 min-sessions for each 
question, ideas were shared and 
the results were focusing mainly on 
digital solutions, ways to visualize 
the wound situation, nudging 
patients to create a positive 
behavior change,  creating 
predictions to motivate patients  
and methods to boost treatment.

The ideation phase has been 
kicked off with a workshop at 
Coloplast office in Humlebaek, 
Denmark. After presenting the 
research findings and main problem 
areas, designers from the Coloplast 
team were asked to ideate after 
3 “How might we…?” questions:  

How might we
...help nurses to collaborate & 
communicate during the treatment?  

...improve blood circulation to 
shorten the treatment of wounds?  

...support patients to stay 
motivated during the treatment? 
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Ultrasound
therapy

Monitoring 
Circulation

In terac t i ve 
bandages

Time Lapse

Including family 
members

AR
(show future)

AI 
prediction

Tamagochi!

Ulcer advent 
calendar

Digital Book

Patient App
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For another round of ideation, 
I wanted to focus on not only 
ideas but stories. I designed a 
workshop around 4 “keywords” 
where participants were asked to 
create a “sad” story by taking their 
keywords as the starting point. 4 
groups of 2 designers created 4 
stories focusing on these themes: 
pain, loneliness, memory, and 
confusement. At the end of this 
workshop, the 4 stories highlighted 
some common patterns of ideas 
and considerations that I could 
start ideating around. 

#2
Creating Stories
8 Designers, 45 mins

UID, 05.03.2020

1 Tracking: Tracking the main 
disease (diet etc.). Grandkid helping 
with the app. Visualize improvement.
Share your progress with others.

2 Morning Routines: Living 
with alzheimer’s disease. Tracking 
the medication. Pain Monitoring

3 Community: Doctors are 
emotional mentors. People share 
their experiences. Personal diaries 
with instructions.

4 "Tamagotchi": “Plant” 
tamagotchi monitoring the condition. 
Daily habits are visualized through 
the “plant”. Nurses can see patient’s 
habits.
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After exploring ideas and stories, 
the 3rd workshop was a co-
creation session with Charlotte 
Wilkinson who works as a district 
nurse in Umea. For this session I 
wanted to get her feedback on 
certain themes that I have decided 
to focus on. I asked 3 questions and 
asked for her feedback, wishes or 
what would these solutions help in 
today’s challenges: 
What if we could provide an 
onboarding kit for patients when 
the treatment for ulcer starts?
What if we could share information 
about the patient’s condition with 
the nurses before the visit?
What if we could communicate 
with the patient to inform and 
support them?

As a healthcare professional, her 
perspective helped me understand 
the needs and realities around 
these “what if…?” questions. For 
the onboarding kit idea, her 
wish was to provide patients 
information about the leg ulcers 
and treatment process, to inform 
them that it is a long process and 
it will take time. She also wanted 
to include information about their 
diet program, visiting schedule and 
contact information if they need to 
call her or the healthcare center. 

#3
Co-Creation

Charlotte Wilkinson (district nurse), 90 mins
Umeå, 10.03.2020



64

With my first question, I have also 
learned that nurses leave a box 
in each patient's home, with the 
products they will use during the 
visits. This was done because a 
district nurse has 8 patients to visit 
in a day on average, and it is a 
challenge for them to move around 
with the products for all those 
patients everyday.
For the second question, when 
I asked about providing her an 
app to give information about the 
wound situation, she mentioned 
that she would like to see if there is 
any leakage in the dressing and if 
there is any infection so that she can 
intervene as quickly as possible.

And for the final question,  her 
reaction was quite negative, 
explaining that the communication 
should be between the patient and 
the nurse. She mentioned that for 
almost all of her patients, a display 
with a lot of information might 
create more confusement and a 
negative effect on their motivation 
level.

#3
Co-Creation

Charlotte Wilkinson (district nurse), 90 mins
Umeå, 10.03.2020

“I actually don’t see any benefit of putting a display in their house, I 
will see them 3 days in a week and I can just talk to them anyway.”
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What if we could provide an onboarding kit 
for patients when the treatment for an ulcer 

starts?

1

What if we could communicate with the 
patient to inform and support them?

3

What if we could share information about 
the patient’s condition with the nurses be-

fore the visit?

2
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Defining Patient Groups

After the feedbacks, I have 
also decided to create different 
patient groups depending on 
their self care abilities. Charlotte 
Wilkinson, as a district nurse, had 
the first extreme group, her patients 
were mostly not able to do self 
care, understand the necessities 
of the treatment and improve their 
habits. She also mentioned her 
insights from her patient group 
might not be accurate for everyone 
who is going through a leg ulcer 
treatment, and there were also 
patients who were able to track 
their condition and improve their 
habits if a guidance could be given.

Practical: Patients often need 
to live with wound dressings and 
especially with exudating wounds, 
it might be challenging to continue 
their daily routines while having 
these dressings on. Wearing 
compression socks might also cause 
pain and limit the daily activities. 
In addition, to prevent infections, 
wound dressings shouldn’t be 
opened or changed frequently.
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Caregiver Dependant#1

Semi- dependant#2

hej Johan!

Self Monitoring #3

Problems:
 
• Lack of motivation
• Lack of information

Needs:
 
• Reminders ( schedule, eating, moving)
• Seeing what and how to improve
• Mentoring and Tracking
• Instructions to intervene when it is necessary

Problems:
 
• Memory loss 
• Unable to take care
• More underlying health issues

Needs:
 
• Reminders (schedule, eating, moving)
• Emotional Support
• Mentoring and Tracking

Problems:
 
• Lack of motivation & knowledge
• Unable to take care
• Unable to understand fully & act

Needs:
 
• Reminders ( schedule, eating, moving)
• Emotional Support
• Mentoring and Tracking
• “Translation” of the wound situation
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Collaboration

Communication 

Trust

Coloplast has a training platform 
called "Heal" for healthcare 
professionals to learn the basics 
of wound care. I had the chance 
to talk to Liv Trolle from Coloplast 
who works with this platform and 
got an overview of the problems 
healthcare professionals have 
when it comes to training. Although 
it changes from country to country, 
not all of the district nurses get 
enough training on wound care.

She also mentioned it is quite 
common for this group of nurses to 
“troubleshoot” and just change the 
dressings every time they visit the 
patient just because they don’t have 
enough information and training to 
make the fundamental decisions. 
Another problem is the handover 
of care; every time a handover 
happens, a new treatment starts. 
Nurses don’t have enough tools 
today to exchange patients’ 
information and medical history to 
be able to provide one consistent 
care for these patients.

wound care training
Further Research
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When I was researching available 
therapies and treatments for ulcers, 
I have found that electrostimulation 
therapy could be used to help the 
wound healing process. However, 
there wasn't any project designed 
specifically for ulcer treatment 
rather than research studies 
showing that it could boost the 
healing.

 As a widely used application for 
muscle pain, it was an affordable 
and easy to implement option 
for me to use in a wearable. 
My decision was to provide this 
treatment in a wearable, both as a 
treatment booster and pain relief.

Further Research
electro stimulation therapy

“Electro stimulation is defined as the application of electrical current 
through electrodes placed on the skin either near or directly on the 

wound. 

It is suggested that it can reduce infection, improve cellular immunity, 
increase perfusion, and accelerate cutaneous wound healing.” 10
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smart dressings & sensors

Moisture Sensors Temperature Sensors Pressure Sensors

Drug DeliveryOxygen Level Sensors pH Sensors

The wound healing process can 
be monitored by using smart sensors 
indicating different conditions of 
the wound environment. To be 
able to track these indicators such 
as pH, moisture, oxygen level and 
temperature would help nurses 
by reducing the need to remove 
bandages. Several projects have 
been developed within this field 
focusing on designing disposable 
smart wound dressings. 

Almost all of these projects I have 
found during my research offered 
disposable solutions as the cost 
of production would allow such 
a scenario. However I decided 
to work on a different option 
that could work with the wound 
dressings that Coloplast and other 
producers already have, to be 
able to create a more sustainable 
and resource-efficient solution.

Further Research
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behaviour models

behaviour
motivation ability

trigger

B = + +M A T
Fogg’s Behaviour Model

During my ideation phase, 
I realized that improving the 
treatment process meant 
improving patients’ daily habits 
and encouraging them to be 
more compliant to their treatment. 
They often feel unmotivated and 
depressed which leads to not 
making required lifestyle changes 
such as improving their sleep, 
being active and controlling their 
underlying disease. My aim was 
to nudge the patients in a way that 
they would learn and understand 
more about how and why they 
should improve their daily habits.

I looked into the psychology 
side of this topic where I found a 
behavior change theory from B. 
J. Fogg, director of the Stanford 
Behavior Design Lab. According 
to this theory, in order to have a 
change in people’s behavior; a 
motivation, a trigger and an ability 
should happen at the same time11.
Understanding this model helped 
me to illustrate how I should position 
the elements of my final scenario.

Further Research
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At the end of ideation phase, my 
decision was to focus on the needs 
and problems of both district nurses 
and patients. The ideation session 
with Charlotte Wilkinson made it 
more clear that this long process 
of treatment is shaped around the 
communication and connection 
between the nurse and the patient. 
These two parties will be seeing 
each other at least once a week, 
most likely for months. When they 
have good communication and 
trust, the experience of the patient 
will improve even in a journey full 
of challenges. On the other hand, 
it is easier for the nurse to intervene 
and plan the treatment when they 
talk to patients and know more 
about their routines, problems, 
habits etc. 

Both the patients and nurses were 
going through several problems 
due to lack of information. I have 
decided to provide them a tool, a 
translation of what is happening 
with the wound and support their 
communication. My initial concept 
direction included three elements: 
a wearable for the patient with 
the smart sensors to track wound 
condition, a digital platform for 
the nurse to follow each patient’s 
situation by also receiving consul-
tancy, and finally a service which 
will include monthly kits delivered 
to the patients. The wearable was 
the translator where the information 
translated from the data it collected 
will be available for the patients, 
their families, caregivers and nurses 
through a digital platform. 

Conclusions
initial direction
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Conclusions
initial direction

Onboarding Kit

Educate Patients
Reminders

Analog Documentation
Overview

Subscription Based
Personalized

Wearable

“Smartness”
Tracking Wound Situation

“Translator”
Feedback
Modular

Digital Platform

Information
Training

Ordering Kits & Products
Consulting
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Scenario
Receiving the First Kit

Wound assessment and planning the Treatment

Nurse ordering the equipment and kits

Kit includes the wound care products, the 
tracker and information about her treatment

Starts to wear the tracker
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Scenario
Tracking the Situation

“I will set a reminder for you to do your 
exercises...”

Notifies the patient by sound and vibration

Doing her exercises

Nurse can track her condition and gets advice about 
treatment plan before the visit
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online platform

Follow up & Update

Nurse orders another kit with updated prod-
ucts and treatment plan

It is delivered!

Nurse tells her what to improve, what the current 
situation is

She can also track the condition with 
her family members 

Scenario
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Scenario  #3

Electro Stimulation Therapy

Self-Monitoring

hej Johan!

Scenario #2
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CONCEPT
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After the ideation presentation, 
my decision was to focus on the 
wearable and design the use 
scenario around it. The wearable 
had to be comfortable to wear and 
should work with other elements 
of the treatment such as wound 
dressings and compression socks. 
For the digital platforms where the 
information will be available, I 
decided to design an app for the 
patient, their family and caregivers 
and a web platform for healthcare 
professionals. Due to the COVID-19 
pandemic measures from our 
university, UID got closed until the 
end of the term. This also affected 
my communication with the nurses 
and wound care professionals to 
get the feedback on my concept 
direction. 

By revisiting the information I 
have gathered during the research 
phase, I decided not to include 
monthly kits. I have learned from 
the nurses that the wound situation 
depends on so many different 
factors that it wasn't possible to 
predict what will happen next 
month as the condition might 
change in days or even months. My 
decision was to make it possible 
to order new products through 
the platform that the nurse will use 
when it is needed and to provide 
a subscription based purchase 
model, since the treatment will most 
likely to end after a certain amount 
of time. By this way, Coloplast 
would be able to use some of the 
parts from the wearable for next 
patients, which would make the 
whole solution more sustainable 
and affordable.

Defining the Concept
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app

web platform

+

+

wearable + charger
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Designing the Wearable
considerations

Tech: Usage:
How to place sensors on top 
the wound in a safe way?

How often do we need to 
charge and how?

Ergonomics:
Can one size fit all?

Can this werable be used for 
foot ulcers?

Sustainability:
Which parts will be disposable?

How to recycle and reuse the 
product for the next patient?

For how long do patients need to 
wear the patch/bracelet?

How to Shower? Sleep?

Can they use it with compression 
socks?
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2d Explore
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half circle + patch the loop the loop + patch

Half circle + patch: The wound 
dressing, TENS* modules and 
sensors are separately placed and 
layered on top of each other. Since 
the sensors have to be touching the 
wound itself, the nurse would place 
the patch with a flexible PCB on 
the wound first, then the wound 
dressing. 
With a graphical guidance on the 
patch, it would be placed in a way 
that a part would stay outside and 
connect the half circle wearable 
with TENS modules.

The loop + patch: This option 
included the same logic of layering 
the patch and the wound dressing. 
But the wearable part was a leg 
bracelet with an attachable battery 
part so that the TENS modules and 
other electronics could be charged.

The loop: In this option, the 
sensors were integrated in the 
bracelet. The nurse would put the 
bracelet on and stick the sensors 
on the wound, put the dressing and 
close it to wrap everything up.



85

Design Principles

Respectful
Blending in the context, fitting naturally to 

users’ routines and lives.

Clear
Easily understandable and used.

Encouraging the correct use.

Soft & Human
Mono geometric shapes softened to express
comfort and a relation to the human body.

Showing Intent
Use of turquoise color as a way to express 

interactions.
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Home Prototyping
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Home Prototyping
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3d Explore
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Moisture Sensor
Temperature Sensor
Oxygen Level Sensor
pH Sensor

Motion Sensor

3d Explore
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User Feedback

During the concept phase 
I had a chance to get feedback 
from two wound care nurses that 
I got in contact before. I also 
talked to the education specialist 
from the Coloplast team and 
shared the concept to receive 
their feedback and opinion on the 
chosen direction. The feedback 
from wound care nurses made 
me realize the importance of the 
material choice when it comes to 
designing a wound care tag which 
needs to touch the wound itself. And 
since it would be a foreign object 
to the wound, it wasn’t possible to 
use any adhesive material. 

They also mentioned that the 
wearable had to be thin and 
comfortable to wear as in some 
cases it might be necessary to use 
more than one dressing. And lastly, 
since application time was already 
quite long, the whole process of 
placing a wound tag and putting 
a wearable on should be as easy 
as possible.
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User Feedback

Material
no adhesive

risk to infect the wound

disposable

Thin & Comfortable
using with compression socks

use of multiple dressings

Applying
considering time
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App & Platform
how they should function

The app and the web platform 
were meant to work as information 
displays for patients, their families, 
caregivers and nurses. 

The app was designed to provide 
an overview on the wound situation 
without confusing and unmotivating 
the patient. I have decided to focus 
on the process rather than the 
situation at that moment. Since the 
healing is a long term journey, the 
main focus on the app would be 
the progress of the wound situation. 

The app would also be used to 
check sleep and activity levels as 
improving those might help with 
the treatment as well. This data 
could be collected with sensors in 
the wearable. When I shared the 
app concept with nurses I got the 
feedback that it should be possible 
to report changes on the skin such 
as redness, itchiness and leakage. 

For the platform, my decision 
was to take a similar approach 
to Coloplast’s Heal platform. 
This online platform would show 
patient’s information such as 
address, phone number, detailed 
medical condition with the data 
from the sensors as well as 
the nurses training and visiting 
schedule. Nurses could also order 
products through this platform and 
get guidance before the visits so 
that they can make better decisions.
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onboarding

home - overview
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showing detailed data

adding data
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Designing the Platform
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DEVA
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DEVA
Deva is a design concept proposing the use of smart sensors in wound 
care treatment in a way that it will improve the communication 
between patients and nurses, by providing information and 
guidance.
The ecosystem consists of a smart wound patch that will turn any 
wound dressing today into a “smart” one, and an electrostimulation 
therapy sock to accelerate the healing process. By this way, 
information on the wound status will be available on digital 
platforms for patients, their family members or caregivers and 
nurses.

The goal is to make healing, a naturally slow yet powerful process, 
visible and understandable to the patients and communicating the 
message that they can help their bodies and wounds to heal.
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TENS Modules

Connection

Providing pulsed current

To plug the wound tag
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TENS Modules

Battery

Providing pulsed current

For sensors & 
electrostimulation therapy
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Dressing Tags
Disposable 3D printed wound tags will include electrodes and will be 
placed on top of the wound. These electrodes will carry information 
from the wound bed to the sensors to process once it is connected 
to the wearable.
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How to apply?
The wound tag will be sticked on a regular  wound dressing after the 
protection film on the front side is removed. It can be placed both 
vertical and horizontal depending on the wound shape and size.
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How to apply?
After removing the last protection layer on the back, the 
wound dressing and the tag together will be placed on top 
the wound.
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How to apply?
The connection piece on the wound tag will fit the wearable so the 
electrodes can connect the pcb, sensors and battery.
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Tracking
The wearable will be worn on top of the wound 
dressings to be able to track the situation once 
all the elements are connected. 
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Size
The wearable will be available in 3 different sizes and 2 different 
options that will fit upper and lower leg.

10 cm 
M

13 cm 
L

7 cm 
S
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Moisture Sensor

TENS Module

Temperature Sensor

Oxygen Level Sensor

pH Sensor

Motion Sensor

Bluetooth

+

+

Connection
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TENS Module

Rechargable Battery

Conductive Thread

Conductive Fabric
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Charging
The battery can be removed to charge separately by pulling the 
brand tag on the sock. The frequency of the charging will change 
depending on the wound situation.
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Package
The wearable will arrive with two rechargable batteries, a charging 
cable and a code to use with the Deva app. At the end of the treatment, 
products will be sent back to Coloplast as the subscription ends.
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DEVA app
The app will provide an overview on the wound situation to be 
able to communicate about the wound healing process and inform 
patients.
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Tailored Information
By tracking the patient’s daily routines, app could use the data from 
wound situation to give tailored tips and information to the patient.
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Learn & Improve
By knowing which daily habits and routines would help the body’s 
ability to heal itself, patients would understand what and how to 
improve.
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Health Tracking
The app can also be used to check sleep and activity levels as 
improving those might help with the treatment as well.

Patients can also add extra information and report changes, 
problems such as itching, pain, or redness to share these with their 
healthcare providers.
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This online platform can show patient’s information such as address, 
phone number, detailed medical condition with the data from the 
sensors as well as the nurses training and visiting schedule. 

professionals
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DEVA
Improving the Treatment of Leg ulcers 
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REFLECTIONS
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As a product designer, I 
have always been interested in the 
medical field. For my thesis project 
my aim was to work with a medical 
problem that also affects people’s 
daily lives significantly. I strongly 
believe that human centered 
and holistic design thinking can 
improve patients’ experiences with 
a lot of medical procedures and 
treatments. That is why I wanted to 
collaborate with Coloplast as they 
design for people with sensitive 
medical conditions. Wound care 
was one of the areas that they work 
with and it definitely gave me the 
chance to challenge myself as a 
designer. 

My main goal was to improve 
the life quality of these patients 
who experience a lot of problems 
because of these wounds.  I believe 
making the information available 
and translating the situation of their 
treatment in a simple way could 
be a way to improve this journey 
for ulcer patients. However, due 
to COVID-19 situation, not having 
access to workshops created a lot 
of burdens for me when I wanted 
to explore different materials 
and forms when it comes to the 
wearable. On a positive note, 
it was also a chance to see how 
effective a lo-fi home prototyping 
session could be.

Sustainability remained as a 
topic that I wasn't able to focus 
as much as I hoped before. Even 
though I considered the re-use of 
pcbs and batteries, I would have 
liked to explore more scenarios 
and solutions around this big and 
important topic.

And lastly, since it was a huge 
change for all of us, all around 
the world, the current challenges 
that COVID-19 brought in our lives 
also had a significant impact on 
my design process. I had to spend 
days just to get used to the situation 
of working from home and also 
accepting that this will be the new 
normal. I could have spent more 
time and thought to plan my days 
and tweak the process instead of 
losing a lot of time by feeling lost 
and stressed. And this was my 
biggest learning outcome from the 
“work from home” challenge.
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References

*All the clinical information and case examples in this document comes 
from the educational materials available at Coloplast & EWMA's "HEAL" platform 
created for healthcare professionals unless the source is mentioned separately.

Visuals on pages 8, 12, 14, 18, 36, 52 and 54 belong to Coloplast Wound 
Care Team.
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Smart Wound Dressing
VTT Technical Centre of Finland

The project uses nano-structured cellulose to make a 3D 
printable smart wound dressing. It combines a nanocellulose 

paste with a printed electronic circuit board.1

WoundSense
University of Strathclyde

A wearable wound moisture sensor as an indicator 
for wound dressing change.2

Designing the Wearable 
references

1: Smart’ bandages heal chronic wounds. (n.d.). ScienceDaily. Retrieved 19 February 2020, from https://www.sciencedaily.com/releases/2020/02/200213160048.htm

2: WoundSense sensor being deployed underneath dressing (A),... (n.d.). ResearchGate. Retrieved 17 May 2020
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Electrostimulation for Tissue Repair

Applying high voltage pulsed  current directly to the skin 
by replacing two electrodes around the wound bed.3

Designing the Wearable 
references

4:Conductive Fabric—An overview | ScienceDirect Topics. (n.d.). Retrieved 17 May 2020, from https://www.sciencedirect.com/topics/engineering/conductive-fabric

3: Electrical Stimulation for Tissue Repair. (n.d.). Retrieved 17 May 2020, from https://media.lanecc.edu/users/thorpeb/pta101lab/Electrotherapeutics/Electrotherapeutics4.html

Conductive Fabrics

Conductive fabrics can be produced by coating the 
nonconductive fabric with conductive materials.4
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Warning!
Next page includes images of real ulcers that might be 

uncomfortable to look.
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Ulcer Types 

Diabetic Ulcer

Arterial Ulcer

Venous Ulcer
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Preliminary Design Brief, 17th

Focus Area

User Research
Interviews with nurses, doctors and patients

Desktop Research

Shadowing a Woundcare Nurse 2nd

Jan

Research Presentation,12th-13th

Final Design Brief, 18th

Finalize All Research Findings
User Journey
Problem Analysis
Key Insights
Understanding the Treatment

1st Visit to Coloplast, 5th

-Sharing Insights 
-Ideation Workshop with the design team

Personas

Feb

Planning
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UID 2020

Service Blueprint

Ideation  Workshop, making stories 5th

Co- creation  Workshop, 10th

Brainstorming, Design Sprint 9th- 13th

March

Ideation Presentation, 16th-17th

Refining the Scenario, 23th- 31st

2nd Visit to Coloplast
Prototyping Ideas
Testing Materials&Form

Sending prototypes to users

April

Design Freeze!  30th

Concept Presentation, 16th-17th

Concept Validation, user feedback 20-th - 24th

Concept Validation, prototyping 21-th - 24th

Finalizing the App, wireframes, 27th

2nd Design Sprint 6th-13th

Sketching the wearable

May

Model Building

Final Report!, 8th

3D Visualizations, 11th - 17th

Storytelling,11th - 17th

Examination! 18th

CAD, 1st 11th

3rd Visit to Coloplast
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